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(54) INTERFACE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily connect both of a mass-storage 
device conforming to an ATA/ATAPI interface specifications and a 
memory card conforming to an ATA interface specifications to a 
computer. 

SOLUTION: This interface device is provided with a controller removably 
connected to the computer via a USB bus and converting a USB 
interface specification-conforming command outputted from the 
computer into an ATA/ATAPI interface specification-conforming 
command, a first connector connected to the controller via the ATA bus 
for removably connecting the storage device conforming to the 
ATA/ATAPI interface specifications, and a second connector connected 
to the controller via the ATA bus for removably connecting the memory 
card receiving a predetermined selection signal fed from the controller 
and conforming to the ATA interface specifications. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the interface device which connects to a host computer the large capacity 
storage especially based on ATA/ATAPI interface specification, and the memory card based on ATA interface 
specification about the interface device which connects a peripheral device with a host computer. 
[0002] 

[Description of the Prior Art] Although there are hard disk drive equipment, CD-ROM drive equipment, MO drive 
equipment, etc. in the large capacity storage of a personal computer, hard disk drive equipment operates based on ATA 
(AT Attachment) interface specification, and CD-ROM drive equipment and MO drive equipment operate based on the 
AT API (AT Attachment Packet Interface) interface specification which extended ATA interface specification. 
[0003] In addition, only by a part of signals differing, since the pin out of a connector is the same, ATA interface 
specification and AT API interface specification are usually named ATA/ATAPI interface specification generically. 
[0004] The usage which direct continuation is carried out to the internal bus of a host computer, it is not operated with 
carrying-izing of information machines and equipment in recent years, and installation and removal operate as an easy 
external device is increasing such hard disk drive equipment, CD-ROM drive equipment, etc. 
[0005] For example, the proposal which connects a host computer and the hard disk drive equipment based on 
ATA/ATAPI interface specification to the computer interface device of JP,1 1-1 19878,A with a USB (Universal Serial 
Bus) interface is made. 

[0006] On the other hand, the PC card is widely used for the notebook computer as external storage with easy installation 
and removal. However, since a PC card needs the PC Card slot of dedication, when using a PC card with a desktop 
computer without a PC Card slot, it has connected the desktop computer and PC card reader writer with a USB interface. 
[0007] Although these PC cards operate based on a PC card standard, in order to operate a PC card as an external hard 
disk in recent years, the PC card (ATA card) which operates based on ATA interface specification has spread. In 
connection with this, the demand of wanting to use both CD-ROM etc. and PC card became strong as enternal memory of 
a host computer. 

[0008] Drawing 9 is an explanatory view of the conventional connection method which connects both CD-ROM and PC 
card to a host computer. When both CD-ROM and PC card were used as enternal memory of a host computer, for 
example, as shown in drawing 9 , USB hub 60 was connected with the host computer 10 by the USB cable 61, and PC 
card reader writer 63 which equipped with USB hub 60, CD-ROM drive equipment 62, and PC card 64 further was 
connected with the USB cable 61 . 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, it was very inconvenient, when must prepare USB hub 60 and PC card 
reader writer 63, and USB hub 60 must be connected with a host computer 10 by the USB cable 61, when using both CD- 
ROM etc. and PC card as enternal memory of a host computer, USB hub 60, CD-ROM drive equipment 62, and PC card 
reader writer 63 had to be further connected by the USB cable 61 and it used it at a going-out place etc. 
[0010] Moreover, since the hard disk was built in in housing in the computer interface device indicated by JP,1 1- 
1 19878, A, it was difficult to exchange a hard disk for other storage, such as CD-ROM, or to use it with a PC card. 
[001 1] Then, the object of this invention is to offer the interface device which can connect both large capacity storage 
based on ATA / ATAPI interface specification, and memory card based on ATA interface specification to a host computer 
simple. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, one side face of this invention The 



•command based on the general-purpose bus interface specification which is connected with a computer by the general- 
purpose bus removable, and is outputted from a computer The controller changed into the command based on 
ATA/ATAPI interface specification, The 1st connector to which an ATA bus connects with a controller and the storage 
based on ATA/ATAPI interface specification is connected removable, It is characterized by having the 2nd connector to 
which an ATA bus connects with a controller and the memory card further based on the ATA interface specification that a 
predetermined selection signal is supplied from a controller is connected removable. 

[0013] According to this invention, it can connect easily [ a computer ], the storage based on ATA/ATAPI interface 
specification, such as CD-ROM drive equipment, and two external storage of the memory card based on ATA interface 
specification can be controlled, and the handling in a going-out place etc. becomes very easy. 
[0014] Moreover, the 1st and the 2nd connector are characterized by being arranged and prepared in one field of an 
interface device as a desirable mode of the above-mentioned invention. 

[001 5] According to this invention, the storage based on ATA/ATAPI interface specification and the memory card based 
on ATA interface specification can be installed in piles. Therefore, the installation area of the whole external storage 
linked to a computer becomes small, and the installation in a narrow location becomes very easy. 
[0016] Moreover, an interface device consists of the 1st adapter containing a controller and the 1st connector, and the 2nd 
adapter containing the 2nd connector as a desirable mode of the above-mentioned invention, and the 1st and the 2nd 
adapter are characterized by the 3rd connector connecting removable. 

[0017] According to this invention, according to the class and number of the external storage linked to a computer, each 
external storage can be connected simple and the handling in the case of connecting external storage with a computer 
becomes very easy. 

[0018] In order to attain the above-mentioned object, another side face of this invention The command based on the 
general-purpose bus interface specification which is connected with a computer and a computer by the general-purpose 
bus, and is outputted from a computer The controller changed into the command based on ATA/ATAPI interface 
specification, The storage based on the ATA/ATAPI interface specification connected with a controller by the ATA bus, 
An ATA bus connects with a controller and it is characterized by having the memory card further based on the ATA 
interface specification that a predetermined selection signal is supplied from a controller. 

[0019] Moreover, one of the embodiments of this invention is an interface device which sets said general-purpose bus to 
USB. Moreover, another embodiment is an interface device which makes said general-purpose bus IEEE1394 (Institute of 
Electrical and Electronic Engineers 1394). Moreover, another embodiment is SCSI (Small Computer System Interface) 
about said general-purpose bus. It is the interface device to carry out. Moreover, another embodiment is an interface 
device which uses said general-purpose bus as a parallel interface. 

[0020] According to this invention, to a computer, it can connect easily and the storage based on ATA/ATAPI interface 
specification, such as CD-ROM drive equipment, and two external storage of the memory card based on ATA interface 
specification can be controlled. 
[0021] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the example of a gestalt of operation of this 
invention is explained. However, the example of a gestalt of this operation does not limit the technical range of this 
invention. 

[0022] Drawin gJ. is the block diagram of the interface device of the gestalt of operation of this invention. The interface 
device 20 of the gestalt of this operation has the USB port 21 connected to the USB port 1 1 of a host computer 10 by the 
USB cable 12, the controller 23 which changes the command of USB interface specification into the command of 
ATA/ATAPI interface specification, 40 pin connectors 25 based on ATA / ATAPI interface specification, and 68 pin 
connectors 26 based on ATA / ATAPI interface specification. 

[0023] The USB port 21 and a controller 23 are connected by USB22, and the power source Vcc which is a part of USB22 
is supplied also to 68 pin connectors 26. Moreover, a controller 23, 40 pin connectors 25, and 68 pin connectors 26 are 
connected by ATA bus 24, and ATA selection-signal SELATA- and master slave signal M/S- are supplied to 68 pin 
connectors 26 from a controller 23. 

[0024] Moreover, the ATA/ATAPI devices 30, such as CD-ROM drive equipment, are connected to 40 pin connectors 25, 
and the memory card 31 based on ATA interface specification, for example, a PC card, is connected to 68 pin connectors 
26 at them. 

[0025] The signal specification of 40 pin connectors 25 based on ATA/ATAPI interface specification at drawing 2 is 
shown. 40 pin connectors 25 connect with the ATA bus 24, and the external storage based on ATA/ATAPI interface 
specification, such as hard disk drive equipment and CD-ROM drive equipment, is controlled. 
[0026] Moreover, the signal specification of 68 pin connectors 26 based on ATA/ATAPI interface specification at 



drawing 3 »s shown. It connects with 68 pin connectors 26 to which the signal for operating each signal and PC card 3 1 of 
the ATA bus 24 as a hard disk is supplied, and PC card 31 based on ATA interface specification is controlled. 
[0027] In the interface device 20 of the gestalt of this operation, as shown in drawing 1 , ATA selection-signal SELATA- 
master slave signal M/S-, and the power source Vcc of USB22 are added to each signal of 40 pin connectors 25 which ' 
constitute the ATA bus 24, and it is considering as the signal of 68 pin connectors 26. 

[0028] By ATA/ATAPI interface specification, by making ATA selection-signal SELATA- of 68 pin connectors 26 into 
negative logic, PC card 3 1 can be operated in true IDE mode, and can be dealt with as an ATA device equivalent to hard 
disk drive equipment. 

[0029] Moreover, it is controllable as an ATA device which became independent, respectively about two ATA devices 
which could set PC card 31 as the drive 0 (master) or the drive 1 (slave), and were connected on the ATA bus 24 by 
master slave signal M/S-. In addition, the ATA device to access is chosen by making Bit4 (DevBit) of the device / head 
register of each ATA device into H level or L level. 

[0030] However, master slave signal M/S- is not changed by the controller 23, but the switch which changes master slave 
signal M/S- to H level or L level can be formed in an interface device 20, and PC card 31 can also be set as it with this 
switch at drive 0 or drive 1 . 

[003 1] In addition, although they are for detecting whether the PC card is inserted, since signal CD1- of 36 pins of 68 pin 
connectors shown in drawing^ and 67 pins and CD2- can perform detection of a PC card by whether a PC card is 
accessed actually and there is any response, they are not especially required. 

[0032] Thus, according to the interface device 20 of the gestalt of this operation, two external storage of PC card 31 based 
on the ATA/ATAPI device 30 and ATA interface specification, such as CD-ROM drive equipment, can be connected and 
controlled to a host computer 10 at juxtaposition, and the handling in a going-out place etc. becomes very easy. 
[0033] Drawing 4 is structural drawing (1) of the interface device of the gestalt of operation of this invention. The USB 
port 21 where the interface device 20 of the gestalt of this operation is connected to a host computer 10, 40 pin connectors 
25 connected to the ATA/ATAPI device 30, and 68 pin connectors 26 connected to PC card 3 1 are constituted by one. In 
addition, 40 pin connectors 25 and 68 pin connectors 26 are countered and formed in the side face of right and left of 
equipment. 

[0034] The interface device 20 of the gestalt of this operation receives the command of the USB interface specification 
outputted by the USB port 21 from a host computer 10. The command of USB interface specification is changed into the 
command of ATA/ATAPI interface specification by the controller in an interface device 20, and is outputted to the 
ATA/ATAPI device 30 and PC card 3 1 from 40 pin connectors 25 and 68 pin connectors 26. 
[0035] Thus, according to the interface device 20 of the gestalt of this operation, it can connect simple, two external 
storage of PC card 31 based on the ATA/ATAPI device 30 and ATA interface specification, such as CD-ROM drive 
equipment, can be controlled, and the handling in a going-out place etc. is very easy. 

[0036] Moreover, the interface device 20 of the gestalt of this operation is easy for interconnection cables, such as a USB 
cable, to become unnecessary and to install in a narrow location by 40 pin connectors 25 and 68 pin connectors 26 which 
were prepared in the side face on either side, since the direct continuation of the ATA/ATAPI device 30 and PC card 31 
can be carried out. 

[0037] Drawingi is structural drawing (2) of the interface device of the gestalt of operation of this invention. Like the 
gestalt of operation of drawin gi , although the USB port 21, 40 pin connectors 25, and 68 pin connectors 26 are 
constituted by one, 40 pin connectors 25 and 68 pin connectors 26 are formed by the interface device 20 of the gestalt of 
this operation up and down together with one side face of equipment. 

[0038] According to the interface device 20 of the gestalt of this operation, PC card 31 can be installed in piles on the 
ATA/ATAPI devices 30, such as CD-ROM drive equipment. Therefore, the installation area of the whole external storage 
linked to a host computer 1 0 becomes small, and the installation in a narrow location is very easy. 
[0039] Drawing 6 is structural drawing (3) of the interface device of the gestalt of operation of this invention. The 
interface device 20 of the gestalt of this operation is divided into the conversion adapter 40 which has the USB port 21 
and 40 pin connectors 25, and the conversion adapter 42 which has 68 pin connectors 26, and the conversion adapter 40 
and the conversion adapter 42 are connected by the internal connector 41 . 

[0040] Each signal of the ATA bus 24, a power source Vcc and ATA selection-signal SELATA-, and master slave signal 
M/S- are supplied to the internal connector 41 . The internal connector 41 has composition which can connect 40 pin 
connectors 25, and can output each signal of the ATA bus 24 to 40 pin connectors 25. 

[0041] According to the interface device 20 of the gestalt of this operation, according to the class and number of the 
external storage linked to a host computer 10, each external storage is connectable simple. For example, what is necessary 
is to prepare only the conversion adapter 40, if only one ATA / ATAPI devices 30, such as CD-ROM drive equipment, are 



connected to a host computer 10. 

[0042] Moreover, if other ATA/ATAPI devices 30 are connected to the internal connector 41 of the conversion adapter 
40, two ATA/ATAPI devices 30 are connectable with a host computer 10. 

[0043] Drawing 7 is structural drawing (4) of the interface device of the gestalt of operation of this invention. The 
interface device 20 of the gestalt of this operation is divided into the conversion adapter 52 which has the conversion 
adapter 50 which has the USB port 21, and 40 pin connectors 25 and 68 pin connectors 26, and the conversion adapter 50 
and the conversion adapter 52 are connected by the internal connector 5 1 . 

[0044] Each signal of the ATA bus 24, a power source Vcc and ATA selection-signal SELATA-, and master slave signal 
M/S- are supplied to the internal connector 5 1 . The internal connector 5 1 has composition which can connect 40 pin 
connectors 25, and can output each signal of the ATA bus 24 to 40 pin connectors 25. 

[0045] Also in the interface device 20 of the gestalt of this operation, each external storage is connectable simple 
according to the class and number of the external storage linked to a host computer 10. 

[0046] For example, what is necessary is to prepare only the conversion adapter 50 and just to connect the ATA/ATAPI 
device 30 to the internal connector 51, if only one ATA/ATAPI devices 30, such as CD-ROM drive equipment, are 
connected to a host computer 10. 

[0047] Drawing 8 is structural drawing (5) of the interface device of the gestalt of operation of this invention. As for the 
interface device 20 of the gestalt of this operation, the USB cable 12, 40 pin connectors 25, and 68 pin connectors 26 are 
constituted by one. And the USB cable 12 is connected to the USB port 1 1 of a host computer 10, and 40 pin connectors 
25 and 68 pin connectors 26 are connected to the ATA/ATAPI device 30 and PC card 31, respectively. 
[0048] According to the interface device 20 of the gestalt of this operation, since the USB cable 12, 40 pin connectors 25, 
and 68 pin connectors 26 are constituted by one, it is very easy to connect the ATA/ATAPI device 30 and PC cards 31, 
such as CD-ROM drive equipment, to a host computer 10. 

[0049] In drawingl of the gestalt of said operation, although it had the controller 23 which an interface device 20 is 
connected to the USB port 1 1 of a host computer 10 by the USB cable 12, and changes the command of USB interface 
specification into the command of ATA/ATAPI interface specification, an interface device is connected to the IEEE 13 94 
port of a host computer by IEEE1394, and you may have the controller which changes the command of IEEE1394 
interface specification into the command of ATA/ATAPI interface specification. The configuration in that case is shown 
in drawing 10. 

[0050] Moreover, in drawing 1 of the gestalt of said operation, although it had the controller 23 which an interface device 
20 is connected to the USB port 1 1 of a host computer 10 by the USB cable 12, and changes the command of USB 
interface specification into the command of ATA / AT API interface specification, an interface device is connected to the 
SCSI port of a host computer by SCSI, and you may have the controller which changes the command of SCSI interface 
specification into the command of ATA / AT API interface specification. The configuration in that case is shown in 
drawing 1 1 . 

[0051] In this case, since a power source Vcc is not supplied to a memory card from a host computer, it becomes possible 
from an interface device 20 to connect a memory card by supplying a power source Vcc. 

[0052] Moreover, in drawing 1 of the gestalt of said operation, although it had the controller 23 which an interface device 
20 is connected to the USB port 1 1 of a host computer 10 by the USB cable 12, and changes the command of USB 
interface specification into the command of ATA / AT API interface specification, an interface device is connected to the 
parallel port of a host computer by parallel, and you may have the controller which changes the command of parallel 
interface specification into the command of ATA/ATAPI interface specification. The configuration in that case is shown 
in drawing 12. 

[0053] In this case, since a power source Vcc is not supplied to a memory card from a host computer, it becomes possible 
from an interface device 20 to connect a memory card by supplying a power source Vcc. 

[0054] Although it had 40 pin connectors 25 based on ATA / AT API interface specification, and 68 pin connectors 26 
based on ATA/ATAPI interface specification with the gestalt of said operation, 40 pin connectors 25 based on 
ATA/ATAPI interface specification may be made into 44 pin connectors based on ATA/ATAPI interface specification. In 
this case, it becomes possible from an interface device 20 to connect the ATA/ATAPI interface device 30 by supplying a 
power source Vcc. 

[0055] Moreover, 68 pin connectors 26 based on ATA/ATAPI interface specification may be made into 50 pin connectors 
based on CF+and CompactFlash interface specification. The configuration in that case is shown in drawing 13. 
[0056] In this case, also by CF+and CompactFlash interface specification, by making ATA selection-signal SELATA- of 
50 pin connectors into negative logic, a memory card can be operated in true IDE mode, and it can be dealt with as an 
ATA device equivalent to hard disk drive equipment. Moreover, it can be set as drive 0 (master) or drive 1 (slave) by 



cable select signal CSEL. 

[0057] The protection range of this invention is not limited to the gestalt of the above-mentioned operation, but attains to 

invention indicated by the claim and its equal object. 

[0058] 

[Effect of the Invention] As mentioned above, according to this invention, it can connect easily [ a computer ], the storage 
based on ATA/AT API interface specification, such as CD-ROM drive equipment, and two external storage of the memory 
card based on ATA interface specification can be controlled, and the handling in a going-out place etc. becomes very 
easy. 

[0059] Moreover, according to this invention, the storage based on ATA / AT API interface specification and the memory 
card based on ATA interface specification can be installed in piles, the installation area of the whole external storage 
linked to a computer becomes small, and the installation in a narrow location becomes very easy. 
[0060] Furthermore, according to this invention, according to the class and number of the external storage linked to a 
computer, each external storage can be connected simple and the handling in the case of connecting external storage with 
a computer becomes very easy. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The command based on the general-purpose bus interface specification which is connected with a computer by 
the general-purpose bus removable, and is outputted from this computer The controller changed into the command based 
on ATA/ATAPI interface specification, The 1st connector to which an ATA bus connects with this controller and the 
storage based on ATA / AT API interface specification is connected removable, The interface device characterized by 
having the 2nd connector to which this ATA bus connects with this controller, and the memory card further based on the 
ATA interface specification that a predetermined selection signal is supplied from this controller is connected removable. 
[Claim 2] The interface device with which said general-purpose bus is characterized by being USB in claim 1 . 
[Claim 3] The interface device with which said general-purpose bus is characterized by being IEEE 1394 in claim 1. 
[Claim 4] The interface device with which said general-purpose bus is characterized by being SCSI in claim 1. 
[Claim 5] The interface device with which said general-purpose bus is characterized by being a parallel interface in claim 
1. 

[Claim 6] It is the interface device which said 1st connector is a connector based on ATA/ATAPI interface specification 
in claim 1, and is characterized by said 2nd connector being 68 pin connectors based on ATA interface specification. 
[Claim 7] It is the interface device which said 1 st connector is a connector based on ATA/ATAPI interface specification 
in claim 1 , and is characterized by said 2nd connector being 50 pin connectors based on CF+and CompactFlash interface 
specification. 

[Claim 8] It is the interface device characterized by arranging said the 1 st and 2nd connector in one field of said interface 
device in claim 1, and being prepared. 

[Claim 9] in claim 1, said interface device consists of the 1st adapter containing said controller and said 1st connector, and 
the 2nd adapter containing said 2nd connector ~ having - this ~ the interface device characterized by the 1st and the 2nd 
adapter being connected by the 3rd connector removable. 

[Claim 10] in claim 1, said interface device consists of the 1st adapter containing said controller, and the 2nd adapter 
containing said 1st and 2nd connectors ~ having - this - the interface device characterized by the 1st and the 2nd adapter 
being connected by the 3rd connector removable. 

[Claim 1 1] It is the interface device characterized by the ability to set said PC card by which said selection signal was 
connected to said 2nd connector in claim 1 as the drive 0 or drive 1 in ATA interface specification. 
[Claim 12] The command based on the general -purpose bus interface specification which is connected with a computer 
and this computer by the general-purpose bus, and is outputted from this computer The controller changed into the 
command based on ATA/ATAPI interface specification, The storage based on the ATA/ATAPI interface specification 
connected with this controller by the ATA bus, The computer system which is connected with this controller by this ATA 
bus, and is further characterized by having a memory card based on the ATA interface specification that a predetermined 
selection signal is supplied from this controller. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram (1) of the interface device of the gestalt of operation of this invention. 
[Drawing 2] It is the signal specification of 40 pin connectors of an ATA/ATAPI interface. 
[Drawing 3] It is the signal specification of 68 pin connectors of an ATA/ATAPI interface. 
[Drawing 4] It is structural drawing (1) of the interface device of the gestalt of operation of this invention. 
[ Draw ing 5] It is structural drawing (2) of the interface device of the gestalt of operation of this invention. 
[Drawing 6] It is structural drawing (3) of the interface device of the gestalt of operation of this invention. 
[Drawing 7] It is structural drawing (4) of the interface device of the gestalt of operation of this invention. 
[Drawing 8] It is structural drawing (5) of the interface device of the gestalt of operation of this invention. 
[Drawing 9] It is the explanatory view of the conventional connection method. 

[Drawing 10] It is the block diagram (2) of the interface device of the gestalt of operation of this invention. 
[Drawing 1 1] It is the block diagram (3) of the interface device of the gestalt of operation of this invention. 
[Drawing 12] It is the block diagram (4) of the interface device of the gestalt of operation of this invention. 
[Drawing 13] It is the block diagram (5) of the interface device of the gestalt of operation of this invention. 
[Description of Notations] 

10 Host Computer 

11 21 USB port 

12 22 USB 

20 Interface Device 

23 Controller 

24 ATA Bus 

25 40 Pin Connectors 

26 68 Pin Connectors 

30 ATA / ATAPI Device 

31 PC Card 

40 42 Conversion adapter 

41 Internal Connector 
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[Drawing 2] 
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